Enhancement of differentiation induction of mouse myelomonocytic leukemic cells by extracellular ATP.
We examined the effect of ATP on the terminal differentiation of mouse myelomonocytic leukemic M1 cells to macrophages. Although ATP alone did not induce M1 cell differentiation, addition of ATP with the differentiation inducer, interleukin 6 (IL-6), enhanced the induction of differentiation by IL-6 about two-fold. Comparison among several adenine nucleotides revealed that the order of effectiveness on differentiation enhancement was ATP > ADP > AMP > or = adenosine. Using reactive blue 2, a P2 receptor antagonist, we confirmed that the effect of ATP on the stimulation of differentiation was mediated through the P2 purinergic receptor. Examination of cytosolic [Ca2+] elevation by ATP and comparison of potency of differentiation enhancement among several ATP analogs demonstrated that the effect of differentiation enhancement was mediated through P2y purinergic receptors expressed on M1 cell surface. Within 3 h of exposure, ATP alone slightly increased the expression of differentiation-related immediate early response genes, c-myc and JunB, and ATP also enhanced the IL-6-induced expression of these genes. Induction of JunB expression by ATP analogs correlated with their potency of differentiation enhancement, which suggested that induction of JunB by ATP is one of signaling pathways involved in the exertion of its differentiation-enhancing effect.